Abstract: Ancient agricultural stone terraces, dated to the Roman and Byzantine ages, are prevalent across the Negev drylands of Southern Israel. The goal of these structures was to reduce hydrological connectivity by harvesting water runoff and controlling soil erosion, thus allowing cultivation of cereals. Land abandonment and the lack of maintenance have led to the failure and collapse of many of these stone terraces. The objective of this study was to assess the effect of failure and collapse of terraces on the on-site (on-field) geo-ecosystem functioning, as determined by vegetation cover and soil quality parameters. This was achieved by studying vegetal and soil properties in shrubby vegetation patches and inter-shrub spaces of intact-terrace plots and collapsed-terrace plots, as well as in the surrounding 'natural' lands. Mean cover of both shrubby and herbaceous vegetation was highest in intact terraces, intermediate in 'natural' lands, and lowest in collapsed terraces. The overall soil quality followed the same trend as the vegetation cover. Additionally, this study shows that the anthropogenic impact on geo-ecosystem functioning can be either beneficial or detrimental. While well maintained stone terraces benefit the soil and vegetation, abandoned and unmaintained terraces may result in accelerated soil erosion and land degradation.
Introduction
Ancient agricultural stone terraces are widespread around the Mediterranean Basin [1] . While the terraces were installed over a wide range of historical periods, many have been dated to the Roman (63 BCE-324 CE) and Byzantine (324-638 CE) ages. The terraces were constructed by laying down stone lines on the surface of hillslopes or across the width of dry channel beds [2] . Over time, the gradual addition of stone layers-necessary to keep the stones' upper rim above the aggrading field surface-has led to the formation of walls. Many times, these multilayer constructions were built with a cross-section staircase shape, which simultaneously provided the structure with greater strength and allowed gradual cascading of excess water, preventing undercutting and erosion [3] . Upon rainstorms and flood events, the terraces enable on-site retention of large amounts of runoff water. Over time, sediment trapping to a considerable thickness in a terrace's upstream/upslope side allows pedogenic processes to take place. In channels, the terraces enable the stream's gradient diminishing and bed widening [2] , while in hillslopes, the terraces cause surface leveling [4] . Both in channels and hillslopes, the terraces enable the widening of agricultural plots [2] . Overall, the terraces of the hard micritic limestone layers make the Nezer Formation stones suitable for construction. Additionally, Turanian rocks of the Shivta Formation, consisting of poorly bedded calcarenitic limestone, are exposed along the lower part of the hillslopes [2] . The dominant topography is rolling hills and wide valleys. The soil is classified as Calcic xerosol, with a loamy texture. The region's climate is arid, with mean daily temperatures of 9 • C and 24 • C in the coldest (January) and warmest (July) months, respectively, and mean relative humidity ranging between 58% and 43%, respectively [24] . The mean annual precipitation is~90 mm, with high inter-annual variability. The mean potential evapotranspiration is~1750 mm annually [25] . Across the Avdat site, ancient agricultural terraced fields exist in a~25 km 2 gross land area (including inter-terraced land spaces, 'natural' hillslopes, and dry riverbeds). The patchy vegetation cover on the hillslopes is composed of xerophytic subshrubs and chamaephytes, and a sparse cover of annual herbaceous plants. The dominant shrub species is Haloxylon scoparium Pomel.
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Plot Delineation and Field Work
An aerial survey across the Avdat hinterlands revealed dozens of ancient terraced fields. The stone-made terraces are multilayered, forming agricultural plots of multiple sizes, usually ranging between 0.05 and 0.2 ha. While some of the stone terraces are entirely intact, others have partially failed or collapsed. Four blocks were delineated for the study, each containing three 30 × 30 m plots, one for each of the following land-uses: an agricultural plot with an undamaged stone terrace at its downslope edge (Figure 2 ), an agricultural plot with a partially collapsed stone terrace at its downslope edge (Figure 3) , and an adjacent 'natural' plot ( Figure 4 ). All plots were situated on the same geomorphic unit-i.e., on a backslope inclining between 3° and 5°. Distances between adjacent blocks were at least 100 m.
Mapping of plots was conducted at the peak of the growing season (March) in 2017. In each plot, the ground surface cover was mapped along three 20 m longitudinal transects. This was conducted using the line-point intercept method [26] , at 25 cm intervals. The various types of surface cover mapped included shrubs (vitality and species), herbaceous vegetation, plant litter, rock fragments and their position (i.e., partially embedded in the soil or resting on the ground surface), exposed soil, and other. The number of transects (n) was: 3 transects × 3 plots × 4 blocks = 36. 
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Laboratory Analyses
The soil samples were air-dried and analyzed in the laboratory. The characteristics examined included hygroscopic moisture content [27] , pH [28] , calcium carbonate content (with a calcimeter: [29] ), and stable aggregate content (using an aggregate stability apparatus: Eijkelkamp ® , Giesbeek, the Netherlands). The clay dispersion index was analyzed by placing a 3-5 mm soil aggregate in a plate with distilled water, and observing the rate of cloudiness (milkiness) after 10 and 120 min. The clay dispersion index was scored as follows: 0 for no cloudiness; 1 for slight cloudiness; 2 for moderate cloudiness; 3 for strong cloudiness; and 4 for complete cloudiness (modified from: [30] ). Particulate organic matter content was analyzed by dispersing soil in sodium hexametaphosphate and sieving it through 2000 and 53 μm sieves [31] . Then, after the fumigation of the 53-2000 μm fraction with diluted hydrochloric acid [32] , the organic matter content was determined using the loss-on-ignition method [33] . The results were then divided by 1.724 to calculate particulate organic carbon.
To determine relative microbial abundance, roots, stones, floral, and faunal materials were removed from the soil. The remaining sample was homogenized and stored at −80 °C for eight hours. Then, 0.6 g of soil was subjected to DNA extraction using DNeasy PowerSoil HTP 96 Kit (Qiagen © , Hilden, Germany). Upon extraction, the 16 ribosomal DNA subunit (16S rDNA) resembling of bacterial abundance was performed in triplicate with a 7500 real time polymerase chain reaction (qPCR: Applied Biosystems©, Foster City, CA, USA), using florescent dye (SYBR) as follows: 5 μL of DNA template, 10 μL of PerfeCta SYBR Green FastMix, Low ROX (Quanta BioSciences © , Beverly, MA, USA); 2 μL of 250 nM forward F341 (5′-CCT ACG GGA GGC AGC AG-3′) and reverse R519 (5′-GWA TTA CCG CKG CTG-3′) primers [34] ; and 3 μL PCR free molecular grade water (Sigma © , St. Louis, MO, USA) as per the manufacture protocol (Quanta BioSciences © , Beverly, MA, USA). The soil samples' 16S rDNA standard was used to quantify the number of fragments [34] .
The soil mesofauna were extracted using a Berlese-Tullgren funnel, in which heat from a lamp caused the arthropods to escape and eventually fall into a solution of 75% alcohol and 25% glycerine (by volume) [35] . The mesofauna were identified by class for miriapods (Diplopoda, Chilopoda, Symphyla, and Pauropoda) and order for insects (Chelicerata and Crustacea). The specimens belonging to each taxon were then counted and separated into biological forms.
Statistical Analysis
The data were analyzed by the split-plot type Analysis of Variance (ANOVA), with the general linear model (GLM) procedure of the Statistical Analysis Software (SAS) [36] . For the ground surface cover and the rock fragment content of the soil, factors in the model included land-use (2 df) and 
Laboratory Analyses
The soil samples were air-dried and analyzed in the laboratory. The characteristics examined included hygroscopic moisture content [27] , pH [28] , calcium carbonate content (with a calcimeter: [29] ), and stable aggregate content (using an aggregate stability apparatus: Eijkelkamp ® , Giesbeek, the Netherlands). The clay dispersion index was analyzed by placing a 3-5 mm soil aggregate in a plate with distilled water, and observing the rate of cloudiness (milkiness) after 10 and 120 min. The clay dispersion index was scored as follows: 0 for no cloudiness; 1 for slight cloudiness; 2 for moderate cloudiness; 3 for strong cloudiness; and 4 for complete cloudiness (modified from: [30] ). Particulate organic matter content was analyzed by dispersing soil in sodium hexametaphosphate and sieving it through 2000 and 53 µm sieves [31] . Then, after the fumigation of the 53-2000 µm fraction with diluted hydrochloric acid [32] , the organic matter content was determined using the loss-on-ignition method [33] . The results were then divided by 1.724 to calculate particulate organic carbon.
To determine relative microbial abundance, roots, stones, floral, and faunal materials were removed from the soil. The remaining sample was homogenized and stored at −80 • C for eight hours. Then, 0.6 g of soil was subjected to DNA extraction using DNeasy PowerSoil HTP 96 Kit (Qiagen © , Hilden, Germany). Upon extraction, the 16 ribosomal DNA subunit (16S rDNA) resembling of bacterial abundance was performed in triplicate with a 7500 real time polymerase chain reaction (qPCR: Applied Biosystems©, Foster City, CA, USA), using florescent dye (SYBR) as follows: 5 µL of DNA template, 10 µL of PerfeCta SYBR Green FastMix, Low ROX (Quanta BioSciences © , Beverly, MA, USA); 2 µL of 250 nM forward F341 (5 -CCT ACG GGA GGC AGC AG-3 ) and reverse R519 (5 -GWA TTA CCG CKG CTG-3 ) primers [34] ; and 3 µL PCR free molecular grade water (Sigma © , Israel) as per the manufacture protocol (Quanta BioSciences © , Beverly, MA, USA). The soil samples' 16S rDNA standard was used to quantify the number of fragments [34] .
Statistical Analysis
The data were analyzed by the split-plot type Analysis of Variance (ANOVA), with the general linear model (GLM) procedure of the Statistical Analysis Software (SAS) [36] . For the ground surface cover and the rock fragment content of the soil, factors in the model included land-use (2 df) and block within land-use (8 df; error term for plot). For the soil characteristics, the analysis included land-use and block as the main plots, and micro-habitat as the sub-plot. Factors in this model were: land-use (2 df), block within land-use (8 df; error term for plot), micro-habitat (1 df), and the interaction between land-use × micro-habitat (2 df). Statistically significant interactions were subjected to further ANOVA with the SLICE command of PROC GLM. Separation of means was conducted using Tukey's HSD at the 0.05 probability level. Pearson correlation coefficients were calculated to examine the correlations between each pair of variables. To calculate correlations of soil properties with mesofaunal abundance, data were bulked and then analyzed for the plot level.
Results and Discussion

Ground Surface Cover and Implications for Surface Processes
Vegetation productivity in drylands is related to the soil-water status [37] . Therefore, the significantly and almost tenfold higher value for mean cover by the predominant shrub species (H. scoparium) in intact-terrace plots, compared to collapsed-terrace plots (Table 1) , is attributed to the effective harvest of runoff water in the former, compared to the leaking of runoff water through gaps in the plots' downslope terraces in the latter. Furthermore, mean cover of this species was over twice as high in intact-terrace plots than in 'natural' lands. Additional shrub species occurred in 'natural' lands (Zygophyllum dumosum Boiss) and intact-terrace plots (Artemisia herba-alba Asso) only (Table 1) , but these were scarce and not significantly affected by land-use. The mean total cover of shrubby vegetation in intact-terrace plots was twice as high as in 'natural' lands, and almost ten times higher than in collapsed-terrace plots (Table 1) . Mean cover of dead shrubs was marginal in all three land-uses. To some extent, our results accord with García-Ruiz and Lana-Renault [38] , who reviewed numerous studies from the Mediterranean region of Europe and found that terraced land abandonment had led to the encroachment of trees and shrubs. This effect was attributed to the deep profile of soil in the terraced lands, which provided improved habitat conditions for these plant life-forms. Yet, while in relatively moist regions (e.g., Mediterranean biomes) this process might result in a considerable expansion of woody vegetation, with over 60% cover [39] or even close to 100% cover of the abandoned agricultural plots [38] , the extent of woody vegetation in dryer regions, such as the arid central Negev, is much moderate.
Regardless, the fourfold higher total shrub cover in the 'natural' lands compared to collapsed-terrace plots (Table 1) , could be attributed to greater geodiversity in the latter. This was evidenced by the shallower soil and higher stoniness of 'natural' lands compared to collapsed-terrace plots. As recently shown for shrublands of the semi-arid northern Negev, these features of geodiversity increase the redistribution of soil-water, resulting in greater water availability for shrubs [40] .
In addition to its direct effect on the ecosystem's net primary productivity (NPP), shrubby vegetation regulates surface hydrology through several interrelated processes. The first of these is the combined effect of the shrub shoot (through interception: [41] ) and root (through infiltration: [42] ), which decreases the amount of water available for runoff generation. Second, the related geo-ecological processes of shrubby vegetation, which increases surface roughness and soil macro-porosity, and causes a decrease in runoff velocity and quantity [43] . Therefore, it is suggested that the comparatively high shrubby vegetation cover in the intact-terrace plots has generated a chain of positive feedbacks, which sustain and even improve geo-ecosystem functioning. This is consistent with Stavi et al. [44] , who demonstrated the important geo-ecological roles played by shrubs, which sustain dryland functioning. Table 1 . Land-use effect on ground surface cover (%). Moreover, it is proposed that in collapsed-terrace plots, the extremely sparse cover of shrubby vegetation does not play an effective role in restraining runoff generation, resulting in high velocity and quantity of overland water flow. Considering the topographic and pedogenic conditions, these processes could generate concentrated water flow, resulting in rill formation. This conforms with our field observations, revealing at least one rill (or mini gully) which broke through the downslope terrace in each of the collapsed-terrace plots.
Overall, herbaceous vegetation cover was low, but was nonetheless significantly affected by land-use, following the trend: intact-terrace plots > 'natural' lands > collapsed-terrace plots (with zero herbaceous vegetation cover in the latter). Somewhat similar to the effect shrubby vegetation has on hydrological processes, herbaceous vegetation was also reported to increase surface roughness and improve soil formation and structural stability, resulting in restrained overland water flow [45] . Furthermore, the mean cover of plant litter in intact-terrace plots was significantly and almost threefold greater than in 'natural' lands, and 25-fold greater than in collapsed-terrace plots. Plant litter has been known to stimulate microbial activity [46] , which in turn increases macro-aggregate formation and stability [47] , thus decreasing the formation of sealed mechanical crusts and reducing runoff generation.
The mean cover of rock fragments, whether partially embedded in the soil or resting on the ground surface, differed significantly between the three land-uses, and followed the trend: 'natural' lands > collapsed-terrace plots > intact-terrace plots. While partially embedded rock fragments increase the development of surface seal and thus increase the runoff ratio [48] , resting rock fragments increase on-site water infiltration, lowering overland flow generation [49] . The similar cover percentage of the two types of rock fragments within each of the three land-uses, suggests that their overall impact on net surface processes (i.e., the combined effects of runoff and infiltration) at the plot-scale was not very prominent.
Land-Use and Terrace-State Effect
Despite the non-availability of soil-water for vegetation uptake at the hygroscopic level, this moisture level positively indicates the physical quality of soil [50] . Therefore, the mean hygroscopic soil-water content, which followed the trend: intact-terrace plots > collapsed-terrace plots > 'natural' lands (Table 2) , could indicate that the overall soil conditions follow the same order. The better habitat conditions in the intact-terrace plots than those in the collapsed-terrace plots is in accordance with Arnáez et al. [4] , who found that in Mediterranean areas, runoff coefficient from well-maintained terraced fields is 10-25%, as opposed to that from abandoned terraced fields, which stands at 20-40%.
This agrees with the soil depth, which was found to be 43.7 ± 2.7 cm in intact-terrace plots, 30.1 ± 2.5 cm in collapsed-terrace plots, and only 9.9 ± 1.0 cm in 'natural' lands. The very shallow soil layer in the 'natural' lands highlights the effectiveness of agricultural terracing in effectively increasing soil thickness. This accords with previous studies, which highlighted the thickening of sediment layer where terraces are in a good state [2, 3] , as opposed to the thinning of this layer where terraces are in bad shape [51] . Regardless, as shown in previous studies, the shallow soil layer in the 'natural' lands is attributed to the long-term combined effect of natural factors (cease in past deposition of wind-transported Saharan-originated loess after the Late Pleistocene: [52] ) and historic-to-present anthropogenic misuse (overgrazing: [22] ). The effective harvest of runoff water is expected to increase leaching of calcium carbonate from the uppermost soil layer to deeper layers [53] . In this study, this was evidenced by 6% lower calcium carbonate content in the soil of intact-terrace plots compared to collapsed-terrace plots. At the same time, mean calcium carbonate content in 'natural' lands was 12% lower than in intact-terrace plots (Table 2) , suggesting the accumulation of calcium carbonate in terraced lands. The slightly but significantly lower soil pH in intact-terrace plots compared to both collapsed-terrace plots and 'natural' lands (Table 2) indicates the potential of runoff harvesting terraces to mitigate soil alkalinity of calcareous soils, further emphasizing their effectiveness for improving soil quality.
The 54% greater mean aggregate stability in intact-terrace plots compared to collapsed-terrace plots indicates considerably higher physical soil quality, and lower susceptibility to erosional processes. Despite not being significantly different, mean aggregate stability in collapsed-terrace plots was 9% lower than in 'natural' lands, demonstrating the comparatively degraded state of the former. Regardless, the 41% greater mean aggregate stability in intact-terrace plots compared to 'natural' lands (Table 2) , concurs with results obtained by Cerdà et al. [54] , who reported for the Sierra de Enguera in Eastern Spain that stable aggregate content was much higher in soil of abandoned agricultural terraces than that in non-terraced and degraded lands. This finding also agrees with the clay dispersion index, which was~20% smaller in the intact-terrace plots compared to both 'natural' lands and collapsed-terrace plots (Table 2 ). This index has been acknowledged to be inversely related with pools of organic carbon in soil [55] , and therefore, consistent with this study's results. At the same time, this effect could also be attributed to aggregate cementing by calcium carbonate, which prevents the dispersion of clays from their surface [56] .
The mean content of particulate organic carbon was significantly affected by land-use and terrace state, and followed the trend: 'natural' lands > intact-terrace plots > collapsed-terrace plots. This organic carbon fraction is highly prone to the spatial redistribution by surface processes [57, 58] . Therefore, the 15% lower content of particulate organic carbon in collapsed-terrace plots compared to intact-terrace plots is attributed to its loss through erosional processes. The positive and significant correlation between particulate organic carbon and both soil hygroscopic moisture (r = 0.70; p = 0.0001) and soil aggregate stability (r = 0.69; p = 0.0001), further demonstrate the positive effect of the former on overall soil quality.
To some extent, these results explain the terrace-state effect on the mean value of relative microbial abundance, which was 77% greater in the intact-terrace plots than in the collapsed-terrace plots, and indicate considerably better biological quality of soil in the former [59] . However, this, as well as the slightly (and non-significantly) greater mean relative microbial abundance under collapsed-terrace plots compared to 'natural' lands, do not accord with the trend of particulate organic carbon. Furthermore, the results obtained for particulate organic carbon do not accord with the opposite trend recorded for mesofaunal abundance, with the slightly (and non-significantly) greater mean value for collapsed-terrace plots than for intact-terrace plots (Table 2) . This inconsistency is further demonstrated by the positive and significant correlation (r = 0.54; p = 0.0001) between hygroscopic soil moisture and mesofaunal abundance.
Micro-Habitat Effect
Mean values for soil hygroscopic moisture content were similar in the two microhabitats. However, mean values for aggregate stability and relative microbial abundance were twofold and one-and-a-half fold greater, respectively, in the shrubby patches than that in the inter-shrub spaces, and an opposite trend was recorded for the clay dispersion index ( Table 3 ). The effect micro-habitat had on these soil characteristics was attributed to the continuous accumulation of organic residues under the canopy of shrubs, either through on-site defoliation [60] , trapping of runoff-floated, or wind-transported organic residues [61] . This trend accorded with the data obtained on particulate organic carbon, which was 39% greater in the shrubby patches than in the inter-shrub spaces (Table 3) . Notes: Bold p value indicates a significant effect. Means within the same row followed by a different letter differ at the 0.05 probability level according to Tukey's Honestly Significant Difference (HSD). Numbers within parentheses are standard error of the means.
In addition, our results revealed significantly lower mean soil pH values in the shrubby patches than that in the intershrub spaces (Table 3) , concurring with other studies which showed that, due to weakly acidic functional groups such as carboxyl and phenol, organic matter acts as a pH buffer [62, 63] . Also, the significantly and 51% greater mean relative microbial abundance, and over threefold greater mean mesofaunal abundance, in the shrubby patches compared to the intershrub spaces (Table 3) , accord with previous studies, which showed that accumulation of organic residues under vegetation canopy stimulates microbial activity [46] and mesofaunal biomass [64] . Over time, these processes further improve soil structure formation and stability in the shrubby patches [47] .
The effect of the interaction between land-use and microhabitat was not significant for most of the studied soil characteristics. However, two exceptions were recorded for this effect. One was the mean particulate organic carbon content, which followed the trend: intact-terrace plots × shrubby patches ≈ collapsed-terrace plots × shrubby patches ≈ 'natural' land × shrubby patches ≈ 'natural' land × inter-shrub spaces > intact-terrace plots × inter-shrub spaces > collapsed-terrace plots × inter-shrub spaces (Table 4 ). The substantial mean percentage cover of inter-shrub spaces (86-99%: Table 1 ) and the extremely low mean particulate organic carbon content in the last combination (39-58% lower than these in the other combinations), demonstrate the extreme state of degradation in the collapsed-terrace plots. The second exception was mean mesofaunal abundance, which followed the trend: collapsed-terrace plots × shrubby patches > intact-terrace plots × shrubby patches > 'natural' land × shrubby patches ≈ intact-terrace plots × inter-shrub spaces > collapsed-terrace plots × inter-shrub spaces ≈ 'natural' land × inter-shrub spaces (Table 4) . Therefore, results of this interaction for the mesofaunal abundance do not fully accord with these of the particulate organic carbon. 
Data Integration and General Implications
It is assumed that 'natural' lands have not existed in the eastern Mediterranean Basin for millennia, as open, uncultivated lands have been prone to grazing by livestock [65] . Also, it may be assumed that throughout history, some of the world's communal or publicly owned grazing lands have been misused or overexploited, leading to the decline of pasture and gradual degradation of soil resources (see: [66] ). Therefore, the state of the 'natural' lands in our study is presumed to be degraded compared to their full potential.
Our results show much greater NPP in intact-terrace plots than that in 'natural' lands. Additionally, despite some exceptions, overall soil quality in intact-terrace plots was generally better than in 'natural' lands. Therefore, the obtained results accord with the study hypothesis. Also, soil characteristics in the collapsed-terrace plots were generally degraded compared to that in the 'natural' lands. Furthermore, the fourfold greater NPP in 'natural' lands compared to that in collapsed-terrace plots demonstrates the extreme state of degradation of the latter land-use. Therefore, the results of this study show that the overall anthropogenic impact on geo-ecosystem functioning in dryland environments could be either beneficial or detrimental. Practically, the results suggest that while stone terraces are well maintained, they can improve geo-ecosystem functioning compared to 'natural' lands. However, once agricultural lands are abandoned, unmaintained stone terraces may accelerate soil erosion and land degradation processes. To some extent, our findings accord with Brandolini [20] , who reported that crumbling terraces increase the frequency and magnitude of landslides and debris flows in the mountainous region of northern Italy. In addition to these processes, piping can also be associated with terrace collapse [4, 38] . This is in accordance with Tarolli et al. [21] , who reviewed the topic of terraced agricultural lands, and reported that their neglect often leads to processes of mass movement, such as landslides and slope failure. In a review study by García-Ruiz and Lana-Renault [38] , it was emphasized that these processes are more frequent in concave hillslopes, and particularly in their lower parts, where water tends to accumulate and soil becomes saturated. Additionally, the same study stressed that in events where mass movement takes place, land restoration becomes impossible. This consists with Arnáez et al. [4] , who found that the soil erosion rate for stone-terraced fields with gullies, pipes, or mass movement is two order of magnitude greater than that for fields with good-shaped terraces, being > 100 Mg ha −1 year −1 and 1-3 Mg ha −1 year −1 , respectively.
In addition to the adverse effect of non-regulated livestock grazing in the long run, the very low cover of herbaceous vegetation across the study region could also be attributed to the long-term drought scenario occurring since the turn of the 21st century [25] . According to climate forecasts, in the coming decades, the low-to-mid latitudes are going to experience an increase in the extent, duration, and frequency of droughts [67] , along with an increase in the magnitude of devastating rainstorms [68] , with resultant accelerated land degradation processes. It is emphasized that awareness of the maintenance of ancient stone terraces for contemporary runoff harvesting agriculture should be promoted to increase public actions on this issue. However, construction, maintenance, and repairing of stone terraces require considerable manpower investments [38] . Therefore, wherever possible, central authorities should support and subsidize these actions. This would be particularly relevant for degraded drylands in less developed regions that are inhabited with deprived populations suffering from poverty and malnutrition [69] . One way or another, the case-specific conditions of our study site, such as the combination of physical conditions, vegetation community, and long-term regime of livestock grazing, might be perceived as a limitation for fully applying its insights to other regions around the world. Therefore, additional studies are needed to verify the validity of results obtained in this study for other parts of the world, where the collapse and failure of ancient stone terraces has taken place.
Conclusions
Agricultural stone terraces, established during the Roman and Byzantine ages in extensive lands across the Negev drylands, were intended to conserve water and soil, thus enabling cereal cropping. Over time, however, agricultural land abandonment and lack of maintenance have led to the failure and collapse of many terraces. This study shows that vegetation cover and soil quality were generally greater in intact-terrace plots than that in the surrounding 'natural' lands. At the same time, these variables were generally degraded in collapsed-terrace plots compared to 'natural' lands. These results demonstrate the potential of the anthropogenic factor to either positively or negatively affecting geo-ecosystem functioning in dryland environments.
Forecasted climatic changes, particularly in the low-to-mid latitudes, with the anticipated aggravating droughts on the one hand, and increase in extreme rainstorms on the other, highlight the importance of adequate maintenance of ancient runoff harvesting systems. Alongside controlling soil erosion and reversing land degradation processes, this would increase the extent of agricultural lands at present. Moreover, if these systems are neglected, accelerated land degradation processes can be expected.
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